
science for a changing world 

Prepared in cooperation with the City of Tarrant, Alabama 
Pinson Valley PA 
Ref 19 

Simulation of Flood Profiles for Fivejoile Creek 
at Tarrant, Alabama, 2006 

T. 

«1 

I i 

• > 
Ooen-File Reoort 2007-1030 

U.S. Department of the Interior 
rU.S. Geological Survey 



Cover. May 7, 2003, flood m the City of Tarrant, Alabama. (Photographad by Fire Chief Billy Hewitt of the City of Tarrant and uaad 
with permission.) 



Simulation of Flood Profiles for Fivemile Creek 
at Tarrant, Alabama, 2006 

By K.G. Lee and IS. Hedgecock 

Prepared in cooperation with the City of Tarrant, Alabama 

Open-File Report 2007-1030 

U.S. Department of the Interior 
U.S. Geological Survey 



U.S. Department of the Interior 
DIRK KEMPTHORNE, Secretary 

U.S. Geological Survey 
Mark D. Myers, Director 

U.S. Geological Survey, Reston, Virginia; 2007 

h. i:i|i I 

i: •!: 1 :• 

- I M !• J lllf- T 

I •'-V 



Ml 

Contents 

Abstract 1 

Introduction 1 

Purpose and Scope 1 

Description of the Study Reach 1 

Flood History 3 

Acknowledgments 3 

Approach 3 

Data Collection 3 

Land-Use Determination 7 

Hydrologic Analyses 7 

Hydraulic Modeling 9 

Model Calibration 9 

Simulation of Flood Flows 10 

Summary 16 

References Cited 16 

Appendix. Photographs Showing Locations of Cross Sections 17 

Figures 

1. Map showing Fivemile Creek study reach, Tarrant, Jefferson County, Alabama 2 

2-4 Photographs showing— 

2. May 7, 2003, flooding behind the City Hall in Tarrant, Alabama 3 

3 May 7, 2003, flooding on State Highway 79 in Tarrant, Alabama 4 

4. May 7, 2003, flooding at the City Hall in Tarrant, Alabama 4 

5-7. Maps showing— 

5. Approximate locations of cross sections A through G in the 
Fivemile Creek study reach 5 

6. Approximate locations of cross sections F through K in the 
Fivemile Creek study reach 6 

7. Fivemile Creek basin and associated development 8 

8-10 Graphs showing— 

0. Comparison of computed and actual flood profiles for the May 2003 flood 12 

9. Computed flood profiles for current conditions 13 

10. Comparison of U.S. Geological Survey and Federal Emergency 
Management Agency computed 100-year flood profiles 14 



IV 

Tables 

1. Computed peak flows for the May 2003 flood 7 

2. Computed peak flows for current conditions 9 

3 Difference betv/veen observed and computed water-surface profiles 
for the May 2003 flood 9 

4. Computed flood profiles for current conditions 10 

5 Comparison of USGS and FEMA computed 100-year flood elevations 15 

6. Average flood-plain depths for lOO-year recurrence interval flood 15 

7. Maximum depth of overtopping for selected roadways and railways 15 

Conversion Factors and Datums 

Multiply By To obtain 

Length 

! [! ) 0.3048 inelci (HI) 

iniJc linn 1 oO'"' luloniclcr (km) 

Area 

st]i!.ire mile i mr) 3 sno sqivire kilometer(km-i 

Flow rate 

ciihic foot per second (ft o():s3: cul')ic meter per >ecoiKl (m si 

Hydraulic gradient 

fool per nule (11 nu) 0 moicr t.vr kilomolcr (m km) 

Vertical coordinate information is referenced to the National Geodetic Vertical Datum of 1929 
(NGVD29!, 

Horizontal coordinate information is referenced to the North American Datum of 1983 iNAD 83;. 



Simulation of Flood Profiles for Fivemile Creek 
at Tarrant, Alabama, 2006 

By K G. Lee and IS. Hedgecock 

Abstract 
A one-dimensional step-backwater mode! was used to 

simulate tlooduig conditions tor Fnemile Creek at Tarrant. 
Alabama The li'ii-year flood stage published in the current 
tlood insurance study tor Tarrant by the Federal emergency 

Management Agency was significantK' exceeded b\' the 
March 2()ii() and May 2()ii.^ floods in this area. A peak i'low 
of 14. b)() cubic feet per second was computed by tlte l" S. 
Geological Sun ey for the Ma\' 2(")3 tlood in the vicinifx' of 
I aiwson Road. I 'sing this estimated peak llow. flood-plain sur-
\ e\ s with associated rv^ughness coelTicicnls. and the survexed 
higli-water profile for the Ma}' 2('i)3 tlood. a tlow model was 
calibrated to closeK' match this known event The calibrated 
model was then used to simulate flooding for the bi-, sii.. 
1 ('()-. and 5('()-}'ear recurrence interval tloods 

I he results indicate that for the lt)"-\'oar recurrence inter
nal. the Hood profile is about 2..s teet higher, on ax cragc. than 
the profile published b}' the Federal Emergenc}' T'lanagement 
Agenc}'. The absolute maximum and minimum diiTerence is 
6 S(i feet and n 67 foot, respectn'el}' ,\ll water-surface eleva
tions computed for the l()('-}'ear tlood are higher than those 

published b}' tlie Federal Cmergenc}' Management Agenc}'. 
except l\>r cn>ss section H The results of this stud}' pron ide 
the communit}' with tlood-protlle information that can be used 
tor existing tlood-plain mitigation, tuture dev elopment, and 
safel\' plans for the ciiv 

Since the completion of the 1999 FET'LA studv. the basin 
has experienced increased urbanisation affecting the ilood-

ing potential v>f Fivemile Greek. The G.S GTeological Surve}' 

('IJSGS ). in cooperation with tlte Git}' of Tarrant, revised the 

hvdrolog}' and tlood profiles tor a reach of Fivemile Greek 
that IS about 2it.ii()ii feet i ft) long to accuratel}' depict the 

current and future flooding potential. These tlood profiles 

are designed to aid Tarrant's engineers and plaimers with 

decisions concernuig existing tlood-plain mitigation, future 
devek>pnient. and safetv plans for the eit} 

Purpose and Scope 

The objective of tins report is to document tlte results of 

an investigation to detenttine the flood profiles lor a reach of 

Fivemile <• Yeek that is about 2'l()n(i ft long. This reach extends 

from about 3(") ft upstream from Lawson Fkoad downstream to 

Just below the LJieN Railroad near E''-o}'les Gap ("tig 1 j Flood 
pnit'iles were developed for the bi-, ,s(i-. Ion-, and "soow'car 

flov>ds using h}'drv>logic and hvdraulie mv>dels ITior to the 

development of tltese protiles. the hvdraulie model was cali

brated to match the Mav 7. 2')(!3. tlood m order to appK' the 

mode! to other ilooding scenarios. The ilood-profile informa

tion in this report can be used by tlie communit}' for future 

planning and design puqioses. 

Introduction 
FlTeetive flood-plain management and planning depend 

on the accurate determination of tlood profiles In most 
cases, the application of a Iw'drologic and hvdraulie model is 
neeessarv in the computation of flood profiles < Construction 

in flood-prone areas is a major eoneem of the ' dtv of far-
rant (formeilv Tarrant F'lt}'"). .Alabama Tarrant is pi imariK' 
an industrial town and is located in the Fiveniile Greek basin. 
Since 19Si). urban development has been based on existing 
profiles published b}' the Federal Emergenc}' Management 
,\genc}' I FFM.A) t inginall}', these protiles were based on 
conditions rellective of 1979 (Federal Fimergenc}' Manage
ment .Agenc}'. 19S')j In I'i'bS. the FEMA tlood profiles were 
rev ised in this reach and published in a later report t Federal 
Hmeruencv Management .\uencv. 1999) 

Description of the Study Reach 

The Gil}' offarrant is located in north central .Alabama, 

approsamotel}' 1 5 miles nortlreast of Birmingham. m.Iet'ferson 

trount}'. Alabama ("fig. 1) The average slope of the channel 

in the stud}' reach is 1 X..'s feet per mile (, ft mi'). The stream 

flows in a soulhwesterK' direction and has an average bankfull 

width of 85 ft with minimum and masdmum widths of 5') and 

13i) ft. respective!}' Ftankfull width is the width between the 

top of the left and right channel banks for a stream channel 
The average llood-plain w idth is bono fi and ranges i'n>m 

2oo to 2.000 11 The land cover of the reach is characterized 

bv grass}' fields and wooded areas with moderate vegetative 

undergrowth The reach exiends tlnough areas of residential 

and industrial land use fhese areas i}picall}' have minimal or 

maintained veuetative urowth and areas of inelTective llow 
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Figure 1. Fivemile Creek study reach, Tarrant, Jefferson County, Alabama. 



Approach 

Flood History 

Anthropogenic changes in the Fivemile Creek basin have 
substantially altered the hydrologic and hydraulic conditions 
of the basin. On March 10, 2000, and May 7, 2003, the flood 
stage at the Ketona gage on Fivemile Creek in Tarrant (USGS 
gage 02457000) (fig. 1) exceeded the published 100-year flood 
stage of 561.2 ft (Federal Emergency Management Agency, 
1999) by 2 .8 ft and 4.6 ft, respectively. Both of these floods 
caused a considerable amount of damage to local residents and 
community businesses (Fire Chief Billy Hewitt, City of Tar
rant, oral commun., 2004). 

The study reach contains six hydraulic structures. Of the 
six structures, four were overtopped by the 2003 flood; Law-
son Road, State Highway 79, Springdale Road, and the Ala
bama Power Company Road (fig. 1). Other roads within the 
city limits also were inundated (figs. 2-4), impeding the flow 
of traffic and causing substantial damage to local businesses. 
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Approach 

The creation of new flood profiles was accomplished 
through: (1) field data collection, (2) land-use (impervi
ous cover) determinations, (3) hydrologic analyses, and 
(4) hydraulic modeling. Flood profiles were developed for 
the 10-, 50-, 100-, and 500-year floods using hydrologic and 
hydraulic models. Prior to the development of these profiles, 
the hydraulic model was calibrated to closely match the 
siuweyed May 7, 2003, flood profile in order to increase the 
accuracy of the results provided by this study. 

Data Collection 

In order to acciuately represent the stream-channel and 
flood-plain geometry of the reach, field surveys were con
ducted using an electronic total station. Eleven flood-plain 
cross sections were surveyed, and the geometry of all drainage 
structures and adjacent roadways was measiued (figs. 5 and 6). 
The study reach included one culvert and five bridges. Eleven 
high-water marks from the May 7, 2003, flood also were 
siuweyed by USGS personnel for model calibration purposes. 
These high-water marks define a 14,264-ft reach of the flood 
profile extending fi"om river station 3,804 to 18,068. A river 
station was defined for each cross section, hydraulic structure, 

Figure Z May 1.2003, flooding behind the City Hall in Tarrant, Alabama. 



4 Simulation of Flood Profiles for Fivemile Creek at Tarrant, Alabama, 2006 

Figure 3. May 7,2003, flooding on State Highway 79 in Tarrant, Alabama. 

Figure 4. May 7,2003, flooding at the City Hall in Tarrant, Alabama. 
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Figure 5. Approximate locations of cross sections A through G in the Fivemile Creek study reach. 
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Approach 7 

and high-waler mark Rn er-statiomng for the study reach is 
arbitrary and is referenced from the dox-i nstream-most cross 
section (section A). which is rix er station n 

Roughness characteristics for llie reach were assessed 
from field inx'csiigations Manning's niughness coefficients 
xvere selected to reflect current conditions and the conditions 
that existed during the ilovxl Manning's n>ughness coef
ficients and geometric conditions were calibrated to provide 
the best match to the surx'eyed 2()o3 ilood profile These 
hydraulic parameters were then adjusted slightly to reilect 
current conditions. Manning's roughness coefllcicnls ranged 
from I) ()5 to i) ()65 for the channel and from (M)4 to ('. 15 for 

the overbank areas. Photographs of the cross sections and the 
surrounding area are included in the Appendix as figures A1 
tlaough Aid 

Land-Use Determination 

Industrial and residential growth hax'c contributed to sub
stantial changes in the hvdn''logic conditions in the h'n cmile 
Mreek basin since 1992 In order to detennine the peak flows 
that reilect current cxinditions. land use and impervious cxiver 
for the basin were calculated using the most recent aerial 
phv>lographs ax ailable i'or ihe reach These photographs w ere 
supplemented with survex's and field reconnaissance in tlie 
newer sections of development. Impen ious cover of a basin is 
the percentage of total drainage area that is covered by build
ings or pax ement that are impenetrable by infiltration from 
rainfall The percentage of impervious cox'er is an indication 
of the degree of dex elopment or urban land use of a basin 
(Stamper. k'M5:i 

Aerial photography from 2('(M xvas made available bx' the 
x2it\' of Tarrant for the entire drainage basin and xx'as used to 
measure imperx'ious areas. The percentage of impervious area 
xx'as calculated to be appnvximatcly 2o percent, and .s percent 
xvas added to accoiuat for future growth I'he resulting value 
v'lf impervK''Us area used in ihe hx drologic model, for esti
mated future conditions, xvas 2,s percent. The majority of the 
Kix'emile (Teek basin has been developed i l'ig 7). therefore, 
the percentage of imperx ious area used in the hxxlrologic 
model should adequately represent the urban land use for 
future x'ears Eased on the 2()('l National Land fox er Dataset 
(AILc'Dj (Multi-Resolution Land (ritaracteristics (ronsoitium. 
2('()b) and aerial photograph}' (,2('('-l). tlie basin xvas estimated 
to be approximatelx' 75 percent developed. The remaining 

25 percent is located in ilood-plain and ridge areas and has a 
loxv probabilit}' of development 

As mentioned earlier, tlie most recent tloods greatlx' 
C.XCCCdcd the theoretical 1 i'si-war flood profile developed b\' 
h'KM.A (1 999). The highcr-lhan-expected fk>od stages max 
be attributed to the recent growth cx.pcrienccd in the basin In 
ixrder to understand the magnitude ixf the mixdifications the 
basin has cxpcricneed. the percentage of imperx ious area xx'as 
calculated i\T 1992. based v>n the availabilil}' v>f ihe NlTd) 
i! I S. (leoiogical Surx'c}'. 1992) This analx'sis xvas perfonned 

for the drainage area upstream from Boxdes Gap The results of 
the calculations shoxx' that in l'i'92. the basm had about 12 per
cent imperx'ious area, xx'hereas the 2('i)4 conditions shoxx' that 
the basin had about 2i) percent impervious area. In a period of 
12 x'ears. the percentage of unpendous area almost doubled 

Hydrologic Analyses 

H}'droiogic anaix'scs xverc conducted using the I T'.GS 
urban regression C'.|uations and procedures outlined in "Sx'n-
thcsi/.cd Flood Krcqucnc}' rban Streams in Alabama" (' Mm 
and Bingham. 19s;2). In that studx'. a rainfall-runoff model xx'as 
calibrated for 2,5 urban drainage basins in .Alabama The model, 
long-tcnn rainfall dita. and obscrx'cd and sx-nthetic evaporation 
data XX ere used to sx'nthcsix.e a series of annual peak discharges 
for each site. The logarithms of the annual peaks xverc fitted to 

a Pearson Tx-pe III distribution to determine the frequencx- of 
peak discharge. Multiple regression equations xx ere developed 
for estimating peak discharges having recurrence inten als 
of 2. 5. 1(1. 25. 5(). and 1 ()(i x'ears using data from 23 gaging 
stations in .Alabama ExU'apolation teclmiques (Jennmgs and 
others. 19';'4) were used for tlie development of the 5('()-x'ear 

recurrence interval peak-tloxx' equation The explanatoiy vari
ables affecting peak dischaige were drainage area and percent
age of impeivious area .Ax erage standard errors of prediction 

foi the relations in tliat stud}'ranged from 24 to • 2b per
cent Recui'rence inteival is the reciprocal of the probabilit}' 
of exceedance and is the ax erage number of }ears betxveen 
exceedances for a long period of record 

The Max' 7. 2')(!3. tlood brought a magnitude of Hooding 

and destiTJCtion not prexiousl}' seen in the M'it}' of Tarrant (Fire 
Cliief Bill}' Hewitt. L'it}' of Tarrant, oral commun . 2i)()4) The 

Ketone gage xx'as destro}'ed prior to the peal: AdditionalK'. the 
gage at Laxvson Road (I'SGS gage ('245r'9S(') (fig 1) had been 
deactivated in xPctober 2()(M Because of tlie lack of avail
able sti'eamiloxv data, an indirect discharge measurement was 

calculated at Lawson Road An indirect discharge measurement 
of 14.1 (!') cubic feet per second (ft s) xx as used to deiine the 
upper end of the stage-dischaige relation at the Laxx'son Road 

gage (table 1 ) In ixrdor lix transfer the computed peak from 
Laxx'son Koad to the Rctona gage, tlie peak discharge transfer 
equation outlined in .\tkins (] 996) xvas applied. This method 
also was used to estimate peak lloxv at Bo} ies Gap 

Table 1. Computed peak flows for the May 2003 flood. 

llTleel, III! . sijiKirc mile--; |1 ciil'ie fed jicr --ccc^iKil 

River station 
((0 Location 

Drainage area 
(miM 

Peak flow 
(fH/s! 

2sO Lox'le"^ xiap :s.i 18.800 

l.AloX Kctona xiage 2.'^ lo.'OO 

r.M8 Laxx'soil Road ISo 14.100 



86°48' 86''38' 

33^38' -

33^34' -

2 KILOMETERS 

CO 

i' 
g 

g 

o' 
g 

e 

•a 
e 

< 
to 

I. 
o 
n 
(D 
vr 
a> 

fi) 

> 
g 

g 

3 
g 

Base from U.S. Geological Survey National Land Cover Data,from 
Landsat-7 Thematic Mapper Images 30-meter resolution, 2001 EXPLANATION 

Open water 
Developed, open space 
Developed, low intensity 
Developed, medium intensity 
Developed, high inensity 
Barren land (rock/sand/clay) 
Deciduous forest 
Evergreen forest 

Mixed forest 
Shrub/scrub 
Grassland/berbaceous 
Pasture/hay 

Cultivated crops 
Woody wetlands 

Streambed 

Roads 

Fivemile Creek 
Basin 

LOCATION OF JEFFERSON 
COUNTY IN ALABAMA 

Figure 7. Fivemile Creek basin and associated development. 



Approach 9 

Using the drainage area, computed impervious area, 
and methods outlined by t )lin and Bingham f 1'->X2). the peak 
ilows (table 2) for each sub-reach \vere computed lor selected 
recurrence inten ais. These tlows are applicable tor current 
and future flooding potential The Ma>' 7. 2n().>. peak ilows are 
between the !('()-and ot)('-year recurrence interval 

Hydraulic Modeling 

The Hydrologic Kngineering t'enter's Ki\'er Analysis 
fwstem (Iinti'-fLAS) (U.S Arm\' Uoips of Engmeers. 2(!(i2) was 
selected as the model to simulate tlood ilow in tire Fivemile 
Creek basin The HKC-R.\S model was used to calculate the 
water-surface profiles for both gradual!}' and rapidl}' varied 
stead}' ilow The gradual!}' varied flow results of the mode! are 
based on the solution of the one-dimensional energ}' equa
tion The cncrg}' losses considered arc ihiise iif friction and 
cv'intraction expansion The i'nctional kisses arc computed using 
Klannuig's equation The conU'action expansion losses are com
puted as a fmaction of the \'elocil}' head. In the areas of rapid!}' 
varied tlow. the momentum equation is used b}' the model 

Mode! Calibration 
Input data were entered and checked, and then the cxim-

putational component of the model was used to simulate the 
Ma}' 2n().> Hood profile. The v>utput sho^^'ed that the simulated 
water-surface elevation was higher in some areas than the 
sun ev'ed tlood profile from tlie Ma}' 2t)('3 tlood The meth
ods used to calibrate the model to tire knoxi n event were, the 
addition of interpolated cross sections, changes in Manning's 
rouglmess coei't'icients. and the modit'ication of some cross 
sections to retlecl ineffectn e tlow areas 

In order to hat e improx ed agreement between the simu
lated and actual flood profiles, additional cross sections were 
added These sections were developed using the "inteqioiaie 
between cross sections" function in HHt'-K.\S. .\iler the sec
tions w ere generated, thcw were checked tor gcwaiietnc accu-
rac}'. Roughness values were assigned to these sections based 
on aerial phiitograph}' and field reconnaissance The iiriginai 
input data also were modified to account for ineft'ective tlow 
areas b}' manualK' blocking the appropriate areas of the cross 
section. Likewise, rougl'uiess values were adjusted slight!}' to 
!mpro\'e the model's agreement with the 2(")3 tlood protile 
The computed water-surface prot'ile t,table 3') was calibrated 

Table 2. Computed peak flows for current conditions 

[fi. feel. III!-. sijiKirc mile--; fi s. ciiiac feel per secoiiii] 

River station 
(ft) 

1 Drainage area 10-year peak flow SO-year peak flow 100-year peak flow 
Location 

500-year peak flow 
iftvs) 

IkwleAAap 28.1 1 3.sO() i \"00 20."00 

LAloS Rcloiki Ciagc 23 8.34n 1 2.000 13.'-'^00 18.300 

r.'is Lawsoii Road 18.0 ".020 10.100 1 i."00 i.\400 

Table 3. Difference between observed and computed water-surface profiles for the May 2003 flood 

(tl. t'ccl. I!CC-R,\S. ItulroiiWic Encincc-rin^ c"'cnlCT"s Rjvcr ,\jial\sis S\slciii see tkurcs aiul 6 tor cross section locations] 

River steti on 
(ft) 

^ Interpolated observed 
Uoss-section . 
., water-surface elevation 
identifier 

HEC-RAS computed water-
surface elevation 

(ftj 

Dlflerence between observed and 
computed water-surface elevations 

fft) 
s.20o D .A-"22 .'^3".38 +0 lo 

o.8o3 E 342.00 .^42 10 -rO.lO 

8.W»2 l- .sli3" ^ 11.13 0 2 i 

1 1.3S- ^ t 10 ss- vj K) I I 

l.\3l.s Downstream aide ot' 'so.s.S-! 
Slale Highwa} 

SOS 'A 

!4."^'8o I So"88 ?o8 C"^' +0 2 1 

J .s"3 .s3 .^"3. "8 +0 

! ".o!8 100 f't downstream .'^"o li) 
troin Lawsoii 
Road 

"•"u.o! 10 21 

IS.OoS K .sSO .sO .'^8G."0 +0 20 
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within (' 25 tt of the obsen ed 2()('3 tlood profile Points of 
comparison wore based on water-surface olo\'ai!ons intoqso-
latcd from the surv eyed high-water profile, at cross secliv>ns 
above section C ("fig. S) 

Simulation of Flood Flows 

After the model was successfully calibrated to the 
Hood, the !()-, s()-. pio-, and 5o()-year fkiod flows were simu

lated. The resulting \valer-surface profiles relied the flooding 
potential for the existing llood-plain conditions and account 
for future de\eiopment tfig 9). Water-surface elewations cor
responding to lliese prollies also were calculated ("table 4_) 

The results indicate that for the Ion-year recurrence inier-
\ al. the ilood profile was about 2 5 ft higher, on a\ erage. tlian 
tire profile published in the FIIMA t, 19'A'l study The absolute 
ma^'umum and niinimum difference was G 8(' ft and ('.67 it. 
respectiwiy All water-surface elevations computed for the 
100-year flood ^vere higher than ihose published by h H\l,\. 
except for cross section II (table 5. tig P)) 

The average tlood-plain depth for the |()()-year tlood 

was computed for each cross section by dn iding the effective 
l1o^v area by the total ^vidth of iTiw These depths ranged from 

2.4 ft at section H to ll.o ft at section B ("table 6). It should be 

noted that these are a^•erage ^•alues based on the ilood-plain 

cv'indilions on either side of the channel ("overbank regioni. The 

actual depth ^•aries throughout the flood plain based on the 

k>cal gn>und-surface ele\aliv>n The ele\aliv>ns of the loo->ear 

tlood also were compared to the elevations of local roadways 

and railroads in Tarrant (table 7) 

The average top width of tlow for the study reach tor tlie 

l()()-\'ear tlood was about 8()() t"t This \ alue varied tfom sec

tion to section based on the geometiy of the tlood plain For 

instance, the tlow at section A (.tig. 5'. located at E-toyles Gap. 

had a lop width of 1 .so it. The maximum lop width of How of 

2."79 ft occurred ]ust upstream from State High\va\' 79. This 

inionnation is protnded to show that the at'crage tailue of top 

\vidth of tlow IS averaged for the entire reach and not indica-

ti\'e of everv cross section. 

Table 4. Computed flood profiles for current conditions. 

ttl. t'ccl. . no data, see tlaurcs .s and 6 tor cross-scctiofi iocalionsj 

River station 
(ft) 

Cross-section 
identifier 

10-year 
water-surface 

elevation 
(ft) 

SO-year 
water-surface 

elevation 
(It) 

100-year 
water-surface 

elevation 
(ft) 

500-year 
water-surface 

elevation 
(ft) 

(' 

2 so 

2nO 

sKO 

Section .A 

L A: N RuilroaJ 

.sin 32 

s! K n! 

520 84 

Six 43 

.s 18 .s8 

s:: I s 

sp\n8 

s2s o8 

s28 3o 

s.Al is 

s3o "0 

i.O" 

2.080 

3.030 

! 30 

3.! 3 i 

Secfio>n B s21.41 

522.5" 

528.02 

v>o ts 

s2s.32 

525.45 

530.'^'2 
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531 2n 
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53(1 "I 

53o 8o 
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St" •> I 

.Ala P(su'er c'(s. Road 

.\]s() 

.\2S() 

5.20o 

5.288 

S 2K" 

Section' 

Scclioii D 

I, W f\ Railioiai'l 

s31 n 

.s33 OQ 

.s33 83 

532 53 

532 81 

53.S 40 

s^s 

S32.85 

s33.2() 

530.24 

53o.02 

s3".3() 

10 

.S38.88 

.S38..SO 



Table 4. Computed flood profiles for current conditions.—Continued 

[ll, iVcl, —. fill IIHIH. -CC name-- 5 luiii for ciuS"-CLlitiii iouil iim-] 

Approach 11 

River station 
(ft) 

Cross-section 
identifier 

lO-year 
water-surface 

elevation 
(ft) 

50-year 
water-surface 

elevation 
(ft) 

100-year 
water-surface 

elevation 
(ft) 

500-year 
water-surface 

elevation 
(ft) 

.\?13 — .^34 33'.R'> 338.'0 341 3" 

\li3 33'." 1 ^3".^3 .8 12 08 

o.S(i3 Section li .^3o 13 338.83 ^ 10.31 .8 13 33 

'.083 — .^3o 0' 338.84 340.33 343 3' 

'.084 SprinatLile Roud — — — — 

Mil — 33o.84 338 "0 340 34 343.44 

'.203 — 33~.3o 33" 3n 340 "8 343.34 

'052 — .^38 3o 340.0O 341.30 343 So 

8.o'"'2 Scclion F 341.33 342 4n .843 10 .844." 1 

10.000 — 348.03 34" "0 330 32 .8.80."0 

11.33' Soclion Ci 334 82 33o 2" 33o 83 33'"4 

l3.lo8 Soclion H 3oO ''•' 3o2 3o 3o2 "8 3o4 20 

13.31 ^ ."^I 3o3.1" 8iv|.0S 8oii 3' 

13.310 State 1 liahuaN-

13.430 — 3o 1 84 .M4.44 3o3."3 3o' 4" 

13.'1^ 3o3.83 8oo.2o 8o' '2 

U.^^So Soclion 1 3o3 1' 3oo. '3 3o'.l8 .808 44 

l.^.8'-^S — 3o3 23 3oo."" 3o'.4' 3o8 So 

lo.''^8 Sectjon ,i "1.22 "2 .M 3'2 "" 3' 1.0' 

I'.2I8 — 3'2.4I 3'3.~3 3M 41 .8".8.o2 

r.ois "8 21 8"8 83 8~!I 0~ 

1 ".'IS S'l ~S S~ 1 ~8 8~8 23 8'3 "2 

I'.'l-^' Lawson Road — — — — 

I'.'.M 5'S (i3 3".8 1 8'8.28 .8'S '4 

IS.Of^S Section K 12 3'".38 S"0 0" .88! Oo 
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Figures. Comparison of computed and actual flood profiles for the May 2003 flood. {See figures 5 and 6 for locations of cross sections.) 
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Figure 9. Computed flood profiles for current conditions. (See figures 5 and 6 for locations of cross sections.) 
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Figure 10. Comparison of U.S. Geological Survey and Federal Emergency Management Agency computed 100-year flood profiles. (See figures 5 and 6 
for locations of cross sections.) 
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Table 5. Comparison of USGS and FEMA computed lOO-yearfiood elevations. 

[t1 t'cci NCC tkurcs 5 ajul 6 tor cross-scclion loctilioiis I'SCiS. l".S Gcolosical SIIIACV FEM.l. FcUcral Cnicrsciia MaiiascniciH .Vdciic} 

River Station (ft) 
Cross-section 

identifier 
USGS lOO-year water-
surface elevation (ft) 

FEIVIA 100-year water-
surface elevation (ft) 

Difference (ft) 

0 A (iX 10 "0 2.^^8 

i.O" 15 F28.F() ^21."() 80 

.^33 20 S2^i 20 4.00 

I) F3^v2 ! \t3.0() 3 2 1 

o.So3 E 540 31 538 20 -2.11 

F 543.10 53^t.50 -3 30 

i 1.35" G 55o 83 554 oO -2.23 

i3.ioS H 5o2.'^'8 5o3.^^G o: 

i4.'^'So 1 5o" 18 Snn SO -O.oS 

.1 S"2.0') S'O.IO 2 8'"i 

iX.OoX Is S~0 0~ 30 0 0" 

Table 6. Average flood-plain depths for lOO-year recurrence interval flood. 

(It leei' -tt llaiires ;uul F. For i;i i)---ei;iii)ii locaiions] 

River station (ft) 
Cross-section 

identifier 
100-year water surface 

elevation (ft) 
Average hydraulic 

depth (ft) 

0 A 51 't o8 Ci I 

LO"" B 528..30 11.0 

3.280 c 333 to 3 8 

•^.2(:'o I) 5.3(1 2 1 8 0 

(1.8(1.3 !•: 3.10.31 (1. 

8.o^G [•• 5 13 10 3't 

11.35' G 33^l.S.3 .3..3 

13.]o8 [| 5(i2 2 1 

1 5o".18 '.0 

ID.''"'8 J 3 "2 '-''t 5 5 

IS.OoS K S "0 0 ~ 4.3 

Table 7. Maximum depth of overtopping for selected roadways and railways. 

(t(. Feci. ii'-' UaiaJ 

River station (ft) Roadway crossing in vicinity of bridge 
100-year water-surface 

elevation (ft) 
Maximum depth of 

overtopping (ft) 
2(iO !, N i5ailroad 52.3.08 

3.131 •Aialxinia Pou'er c'ouijianv' Boad 3.32 S3 3 2 

3.28'-i !, N i5ailroad 538. "0 

".08! Spiingdale Road 3.!().3,j 3 5 

1.3.31 0 State 1 ilgln^•a\• Soutiihoiind Bane 5(v3 'G 2.1 

13.310 Stale Higiiu'ac' Norllibound Laiic 5o5.'^'3 5 4 

r.'B' Lau son Road 5'8 25 0.8 
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Summary References Cited 

A one-dimensiono! step-backwater model was used to 
simulate tlooding conditions tor Fn emiie 'Freek at Tarrant. 
Alabama The results of this stud}' pro\'ide tlie communlt}' 
with ilood-protlle information that can be used for existing 
flood-plain mitigation, future development, and safet}' plans 
for the oil}' band use and impen'ious cox'or for the basin were 
calculated using the mv>sl recent (2n()4) aerial photographs 
available for the reach and the National 1 .and t \">\'er Dataset 
hir and 2()nl The results ofthe calculations show lhat in 
1942. the basin had about 12 percent impervious area, whereas 
the 2n()4 conditions show lhat the basin had about 2n percent 
impen'ious area. In a 12-}'ear period, tlie percentage of imper-
\'ious area almost doubled 

I/sing data collected b}' tlie USOS from the Ma\' 2t)('3 
tlood. a tlow model was calibrated to match (witlnn ') 25 ft") 

the recorded e\'ent The calibrated model then was used to 
simulate llooding for the b)-. oo-. loii-. and 5()i)-}'ear recur
rence interval floods The results indicate that for the ln()-\'ear 
recurrence intert'al. the llood profile \vas about 2 s ft higher, 
on a\ erage. than the profile published b\' the Federal Hiner-
genc}' K'lanagement Agenc}' (,FHM.\.) in 19^9 The absolute 
maximum and minimum difference was b.S(i ft and (i 67 ft. 

respective!}' All water-surface elevations computed for the 
l')('-}'ear tlood were higher tlian those published by FEMA. 

except for cross section H 
The av erage ilood-plain depth was computed for each 

cross section based on the effective flow area and the total 
width of flow I'or the li'i)-}'ear llood. These depths ranged 
from 2.4 ft at section H to 11.9 ft at section B The results 
indicate lliat for the l9i)-}'ear recurrence inten'ai. overtopping 
would occur at the .Alabama lAiwer lA'^mpan}' koad Spring-
dale Fvoad. State Ilighwa}' 79. and Lawson Road The average 
top widtlr of tlow at a given section in tire stud}' reach t'or the 
|i)()-}'ear tlood was about S()(' tt. Top widths of tlow in tlie 
stud}' reach ranged from about 15() ft at section .A to 2.()79 ft 
Just upstream trom State Ilighwa}' 79 

Atkins. J B . 1996. Alagnitude and trequenc}' of tloods in Ala
bama' U S Geological Surve}' Water-kesources Investiga
tions keporl S.'s 4199. 2.^4 p. 

Federal Emergenc}' Management .Agenc}'. 19S'). Flood insur
ance stud}'—Tarrant T'lt}'. Jetl'erson T'ount}'. Alabama: 

Federal Fmergenc}' Management ,\genc}', ISp 

Federal Emergenc}' Management .Agencv. 1999. Flood insur
ance stud}'—Jetberson b'ount}'. Alabama and incorporated 
areas: Federal Emeigencv Management Agencv. |i)5 p. 

.lennings. M.K.. Thomas. WO . Jr. and Riggs. Fl.f'. 1994. 

National summai"}' of S Geological Surve}' regional 
regression equations t'or estimating magnitude and fre-
quenc}' of Hoods for ungaged sites. 199.V I fS Geological 
Surve}' Water-kesources Investigations Report 94 4()o2. 

1 'i'6 p. 

N'lulti-Resolution Land b'haractenstics b'onsortium. df'f'r'. 

National I .and < 'over 1 Titabase 2))()1. accessed Jul}' 19. 
2()(io, at lillj): ini'w.m/'/o.gov nuic2k 

b'lui. Ft A . and Etingham. Yi II. 1982. S}'nthesized tlood 

frequenc}' of urban streams in Alabama, S. Geological 
Surve}' Water-Resources Investigations Report 82-68.^. 2.^ p. 

Stamper. W.G.. 1975. Flood mapping in t'harlolte and 

Meklenburg Count}'. Nortii tfaroliruT b^ S Geological Sur
ve}' (dpen-File Fbepoil. 22 p 

b S. .\nn}' Coqss v>f Engineers. 2n()2. FIFG-RAS river analvsis 

s}'stem users" manual, version .3 1. b" S. .Arnu' b'orps of 
Engineers. 42(' p 

b S. Geological Surve}'. 1992. National band Gover Dataset 
1992. accessed December 1. 2<'i)5. at hUp: /u/7i./c'ove/;n.vg.s. 

gov njlllandcowr.php 



Appendix. Photographs Showing Locations 
of Cross Sections 
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Figure A1. Cross section A, outlet of the box culvert at the L & N Railroad in Tarrant, Alabama. 
{See figure 5 for location.} 

Figure A2. Downstream view of cross section B, in Tarrant, Alabama. (See figure 5for location.) 
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Figure A3. Upstream view of the Alabama Power Company Bridge, in Tarrant, Alabama. 
{See figure 5 for location.} 

feitei 

Figure A4. Upstream view of cross section C, in Tarrant, Alabama. (See figure 5 for location. 
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Figure A5. Downstream view of cross section D, in Tarrant, Alabama. (See figure 5 for location.) 

Figure A6. Upstream view of the Railroad Bridge, in the vicinity of cross section D, 
in Tarrant, Alabama. (See figure 5 for location.) 
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Figure A7. Downstream view of cross section E, in Tarrant, Alabama. (See figure 5 for location. 

Figure AO. West overbank of cross section F, in Tarrant Alabama. (See figure 5 for location. 



Appendix 23 

Figure A9. Downstream view of cross section H, in Tarrant, Alabama. (See figure 6 for location. 

Figure A10. Upstream view of the State Highway 79 Bridge, in Tarrant, Alabama. 
(See figure 6 for location.) 
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Figure All. Downstream view of cross section I, in Tarrant, Alabama. (See figure 6 for location. 

Figure A12. Upstream view of cross section J, in Tarrant Alabama. (See figure 6 for location. 
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Figure A13. Downstream view of cross section K, in Tarrant, Alabama. (See figure 6for location.) 






